ABSTRACT
INTRODUCTION

Cucumber mosaic cucumovirus (CMV, Genus:
Cucumovirus, Family: Bromoviridae) is considered the most plant virus of agricultural importance in the world (Jones & McKirdy 1990 , Palukaitis et al., 1992 , Singh et al., 1995 . CMV has the widest host rang of any known viruses, since it infect more than 1200 species belong to over than 100 families of dicotyledonous and monocotyledonous (Edwardson & Christie 1991) . The virus is widely distributed on Cucumber in both open and protected cultivation in IRAQ causing considerable losses in the yield (AlZubaidy & Al-Ani 1991) . CMV is easily transmitted by mechanical inoculation of plant sap and naturally transmitted by more than 80 species of aphids in non-persistent manner (Palukaitis & Garcia-Arenal 2003) , although semipersistent transmission has also been reported in Japan for some CMV strains and host species combinations (Kameya-Iwaki et al., 2000) . It was shown that Myzus persicae and Aphis gossypii are among the more efficient vectors for the virus (Edwardson & Christie 1991 , Palukaitis & GarciaArenal 2003 . It has been reported that several host of CMV play an essential role in virus epidemiology, including ornamental plants among them, Lupin (Lupinus angusttifolins) , Gladiolus pisttacinus (Raj et al., 1998) , Lilium longiflorum (Lipsky et al., 2002) , Pearl lupin (Lupinus mutabilis) (Jones & Burchell 2004) , Chrysanthemum sp. (Verma et al., 2004a) , Gerbera jamisonii (Verma et al., 2004b) , Alstroemeria hybrids (Verma et al., 2005a) , and Ornithogalum thyrsoides (Verma et al., 2005b) , geranium (Pelargonium spp.) (Verma et al., 2006) . Amaryllis and shrimp plant are ornamental plants widely cultivated in nurseries and home gardens at Baghdad areas. These plants were found to exhibit different symptoms, ranging from local lesions on shrimp plants to different degrees of mosaic and yellow streaks on amaryllis leaves. The study was conducted to identify the causal agents of these symptoms by biological and serological means. Portion of infected leaves (0.15 g) was homogenized in the extraction buffer, provided by the company in plastic sac, with pestle. The end of the flashkits, treated by CMV-antibodies and indicated by arrow, was immersed in the homogenate to 0.5 cm for 3-5 min. The appearance of a precipitation line indicates a positive reaction.
MATERIALS AND METHODS
RESULTS
Symptomatology:
Light-green to yellow mosaic pattern on naturally infected Amaryllis leaves was developed. These symptoms tend to form a longitudinal pattern giving the leaves a stripped appearance ( fig. 1-A) . Small chlorotic spots on the leaves of shrimp plants were also observed ( fig. 1-B) . The virus isolated from Amaryllis and Shrimp plants was found to be mechanically transmissible to Cucumis sativus and to other hosts used as indicator plants. Sap inoculation of the cotyledons of C. sativus by an extract from Amaryllis showing yellow streak, or from Shrimp plant showing small chlorotic spots, revealed small greenish spots on the new leaves then developed to systemic mosaic on the other leaves after 12 -15 days of inoculation. These symptoms were often found to be associated with leaves deformation and stunting of the entire plant ( fig. 1-C) . Systemic symptoms were developed on Tomato leaves upon mechanically inoculated by virus extract, began by vein clearing, then the leaves transformed to string-like (filiforme) within 3 weeks of inoculation ( fig. 1-D) . Chlorotic local spots were appeared on the leaves of Vigna unguiclata cv. Black eye inoculated by virus inoculum within 5 days of inoculation ( fig. 1-E) . Sap inoculation of Chenopodium quinoa and Ch. amaranticolor leaves by an extract of virus-infected plant induced small chlorotic spots 5-7 days after inoculation, developed to necrotic without any sign of systemic symptoms ( fig. 1-G & H) . Datura metel and D. stramonium was found to exhibit small spots on the inoculated leaves upon mechanical inoculation by virus extract, developed to yellowish mottle on the other leaves ( fig. 1-I & J) , and Systemic mosaic on N. tabacum cv. Xanthi & Turkish ( fig. 1-F) . Transmission by vector: Symptoms of systemic mosaic was developed on C. sativus plants exposed to viruliferous aphids M. persicae, acquired the virus from Amaryllis & Shrimp plants with virus symptoms, during 1 min. Ninety percent of C. sativus plants exposed to viruliferous were infected. These results indicate that the virus is transmitted by M. persicae in non-persistent manner. Serology: Extracts from infected plants were reacted positively with polyclonal antibody specific for CMV by immunochromatography-ELISA procured from Agdia (USA) and appeared as a band on the strip at the same level of that correspond to CMV used as control ( fig. 2) . DISCUSSION The symptoms appeared on C. sativus and other hosts used as indicator plants, indicates that the virus isolated from Amaryllis and shrimp plant may be a strain of Cucumber mosaic virus (CMV). The identity of the virus was confirmed serologically by immunochromatography-ELISA in which extract from macerated leaves reacted with polyclonal antibodies specific for CMV provided as flashkits from Agdia (USA). This technique has the same principle of (ELISA) introduced by Clark & Adams (1977) and widely used and very sensitive for detection viruses in infected plants (GutierrezVillegas et al., 2004 , Verma et al., 2006 , Ozaslan et al., 2006 , Adhab & Al-Ani 2009 . It was shown in previous studies conducted in our laboratory that many weeds growing in plastic houses and open fields harbour CMV, often without visible symptoms (Al-Zubaidy & Al-Ani 1991 , Al-Ani 1994 . The two hosts identified in this study susceptible to CMV in addition to those identified previously may become an important source for CMV and play an essential role in the dissemination of the virus in the field and to the vicinity by the vector. CMV is transmitted efficiently from infected hosts (weeds and ornamentals) by several species of aphids among them Myzus persicae in nonpersistent manner (Raj et al., 1998 , Verma et al., 2005a , Verma et al., 2006 . Since now there are no efficient chemicals treatments can protect plants from virus infection especially those transmitted by vectors in nonpersistent manner and once the plant infected, one can do nothing except eradicating the infected plants. For these reasons it may be time to develop an efficient control strategy to avoid possible virus problems. One of the most important elements of this strategy is the determination of virus sources. It was previously shown the CMV has the broadest host range among plant viruses , including weeds and ornamental species, some of them without obvious symptoms. The virus is introduced in to the field from infected plants to nearby fields by the vectors, and the virus is easily transmitted by aphids in non persistent manner. So, the elimination of CMV sources, secondary hosts, many affect the development of virus infection in the field. 
